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Grove, Brooks, Anderson, and Gillam dispute our claim
that metric depth can be produced by images that generate
an impression of transparency in the absence of conven-
tional binocular disparity. They replicate our ﬁnding that
our transparency stimulus produces the same depth as
that produced by a disparity depth probe over a wider
range of disparities than does the depth created by monoc-
ular occlusion. So there is no dispute about our basic re-
sults. Grove et al. argue that they have disproved our
claim that transparency must be present in one of the un-
fused monocular images. They obtained similar results
when they removed all evidence of transparency in the
monocular image. But we do not claim that monocular
transparency is required in the monocular image but rather
that an impression of transparency is created in the binoc-
ular image. We admit that the title of our paper suggests
that the eﬀect depends on transparency in the monocular
image. We used the term ‘‘monocular transparency’’ be-
cause it is similar to the term ‘‘monocular occlusion’’ that
is used to describe depth created when one eye does not
see a region that the other eye can see. In a similar way,
our depth/transparency eﬀect arises in a real-world stimu-
lus when one eye sees a surface through another surface
while the other eye sees two abutting surfaces. In that sense
the transparency is monocular. In a similar way, in occlu-
sion stereopsis, the occlusion is monocular. But the essen-
tial transparency, like the impression of occlusion, occurs
after, rather than before, the images are fused. We shaded
the inner square in one of our images because we wished to
replicate the images that are produced when a real square is
displaced in depth relative to a transparent surrounding
surface, as shown in our Fig. 5. We did not claim that this
is essential for the production of an impression of transpar-
ency in the fused image. We are not surprised that trans-
parency and the depth eﬀect is still present when the
square is evenly shaded as in Grove et al.s Fig. 2B. This
is an interesting ﬁnding but the important point is that,
in the fused image of their ﬁgure, part of the rectangle ap-
pears through a transparent surrounding surface when it is0042-6989/$ - see front matter  2005 Elsevier Ltd. All rights reserved.
doi:10.1016/j.visres.2005.09.036seen beyond the surround. When it is seen in front of the
surround the impression of transparency is not required be-
cause the square can be seen as occluding part of the
surround.
We did not claim that the transparency eﬀect is basically
diﬀerent from the depth created by Gillams monocular gap
stimulus. In fact, we showed that the two eﬀects produce
similar magnitudes of depth up to a certain value of dispar-
ity, deﬁned by the width of the monocular gap. Both eﬀects
are produced by a pseudodisparity arising from the width
of the gap that is visible to one eye but not to the other.
But the transparency stimulus allows both vertical edges
of the square to be seen, which removes the ambiguity pres-
ent in the occlusion stimulus.
Grove et al. claim that depth is created when the vertical
edges of the square and the gap have opposite contrast
polarity under conditions in which there is no transparency
in the monocular image. But their Fig. 2E creates an
impression of transparency in the fused images, and that
is what deﬁnes our eﬀect. The absence of transparency in
the monocular image is irrelevant. Their Fig. 2F creates a
confusing impression of depth and binocular rivalry, which
we do not think proves anything. Also, in both these ﬁg-
ures there is a conventional horizontal disparity because
the inner rectangles in both monocular images contain vis-
ible vertical edges. Grove et al. have shown that the impres-
sion of depth and transparency in the fused image does not
require an impression of transparency in one of the unfused
monocular images. Depth in both Gillams monocular
occlusion eﬀect and our transparency eﬀect arises from a
pseudodisparity produced by the presence of a gap visible
to one eye but not to the other. However, transparency
in the fused image provides more information about metric
depth than does monocular occlusion.Ian P. Howard, Philip A. Duke
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